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<160> 37 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 999 
<212> DNA 

<213> Staphylococcus aureus 
<400> 1 

atgggccatc atcatcatca tcatcatcat catcacagca gcggccatat cgaaggtcgt 60 
catatgctcg agatgagtaa aacagcaatt atttttccgg gacaaggtgc ccaaaaagtt 120 
ggtatggcac aagatttgtt taataacaat gatcaagcaa ctgaaatttt aacttcagca 180 
gcaaagacgt tagactttga tattttagag acaatgttta ctgatgaaga aggtaaattg 240 
ggtgaaactg aaaacacgca accagcttta ttgacgcata gttcggcatt attagcagcg 300 
ctaaaaattt tgaatcctga ttttactatg gggcatagtt taggtgaata ttcaagttta 360 
gttgcagctg acgtattatc atttgaagat gcagttaaaa ttgttagaaa acgtggtcaa 42 0 
ttaatggcgc aagcatttcc tactggtgta ggaagcatgg ctgcagtatt gggattagat 480 



f 



1 



tttgataaag tcgatgaaat ttgtaagtca ttatcatctg atgacaaaat aattgaacca 540 
gcaaacatta attgcccagg tcaaattgtt gtttcaggtc acaaagcttt aattgatgag 600 
ctagtagaaa aaggtaaatc attaggtgca aaacgtgtca tgcctttagc agtatctgga 660 
ccattccatt catcgctaat gaaagtgatt gaagaagatt tttcaagtta cattaatcaa 720 
tttgaatggc gtgatgctaa gtttcctgta gttcaaaatg taaatgcgca aggtgaaact 780 
gacaaagaag taattaaatc taatatggtc aagcaattat attcaccagt acaattcatt 840 
aactcaacag aatggctaat agaccaaggt gttgatcatt ttattgaaat tggtcctgga 900 
aaagttttat ctggcttaat taaaaaaata aatagagatg ttaagttaac atcaattcaa 960 
actttagaag atgtgaaagg atggaatgaa aatgactaa 999 



<210> 2 
<211> 332 
<212> PRT 

<213> Staphylococcus aureus 



<400> 2 

Met Gly His His His His His His His His His His Ser Ser Gly His 

1 5 10 . 15 

lie Glu Gly Arg His Met Leu Glu Met Ser Lys Thr Ala lie lie Phe 

20 25 30 

Pro Gly Gin Gly Ala Gin Lys Val Gly Met Ala Gin Asp Leu Phe Asn 

35 40 45 

Asn Asn Asp Gin Ala Thr Glu lie Leu Thr Ser Ala Ala Lys Thr Leu 

50 55 60 

Asp Phe Asp lie Leu Glu Thr Met Phe Thr Asp Glu Glu Gly Lys Leu 
65 70 75 80 

Gly Glu Thr Glu Asn Thr Gin Pro Ala Leu Leu Thr His Ser Ser Ala 

85 90 95 

Leu Leu Ala Ala Leu Lys lie Leu Asn Pro Asp Phe Thr Met Gly His 

100 105 110 

Ser Leu Gly Glu Tyr Ser Ser Leu Val Ala Ala Asp Val Leu Ser Phe 

115 120 125 

Glu Asp Ala Val Lys lie Val Arg Lys Arg Gly Gin Leu Met Ala Gin 

130 135 140 

Ala Phe Pro Thr Gly Val Gly Ser Met Ala Ala Val Leu Gly Leu Asp 
145 150 155 160 

Phe Asp Lys Val Asp Glu lie Cys Lys Ser Leu Ser Ser Asp Asp Lys 

165 170 175 

lie lie Glu Pro Ala Asn lie Asn Cys Pro Gly Gin lie Val Val Ser 

180 185 190 



Gly His Lys Ala Leu 
195 

Gly Ala Lys Arg Val 
210 

Ser Leu Met Lys Val 
225 

Phe Glu Trp Arg Asp 

245 

Gin Gly Glu Thr Asp 

260 

Leu Tyr Ser Pro Val 
275 

Gin Gly Val Asp His 
290 

Gly Leu lie Lys Lys 
305 

Thr Leu Glu Asp Val 

325 



lie Asp Glu Leu Val 
200 

Met Pro Leu Ala Val 
215 

lie Glu Glu Asp Phe 
230 

Ala Lys Phe Pro Val 

250 

Lys Glu Val lie Lys 

265 

Gin Phe lie Asn Ser 
280 

Phe lie Glu lie Gly 
295 

lie Asn Arg Asp Val 
310 

Lys Gly Trp Asn Glu 

330 



Glu Lys Gly Lys Ser Leu 
205 

Ser Gly Pro Phe His Ser 
220 

Ser Ser Tyr lie Asn Gin 
235 240 
Val Gin Asn Val Asn Ala 

255 

Ser Asn Met Val Lys Gin 

270 

Thr Glu Trp Leu lie Asp 
285 

Pro Gly Lys Val Leu Ser 
300 

Lys Leu Thr Ser lie Gin 
315 320 
Asn Asp 



<210> 3 
<211> 312 
<212> PRT 

<213> Staphylococcus aureus 



<400> 3 

His Met Leu Glu Met 

1 5 
Ala Gin Lys Val Gly 

20 

Ala Thr Glu lie Leu 
35 

Leu Glu Thr Met Phe 
50 

Asn Thr Gin Pro Ala 
65 

Leu Lys lie Leu Asn 

85 

Tyr Ser Ser Leu Val 

100 



Ser Lys Thr Ala lie 

10 

Met Ala Gin Asp Leu 

25 

Thr Ser Ala Ala Lys 
40 

Thr Asp Glu Glu Gly 
55 

Leu Leu Thr His Ser 
70 

Pro Asp Phe Thr Met 

90 

Ala Ala Asp Val Leu 

105 



lie Phe Pro Gly Gin Gly 

15 

Phe Asn Asn Asn Asp Gin 

30 

Thr Leu Asp Phe Asp lie 
45 

Lys Leu Gly Glu Thr Glu 
60 

Ser Ala Leu Leu Ala Ala 
75 80 
Gly His Ser Leu Gly Glu 

95 

Ser Phe Glu Asp Ala Val 

110 



1 



Lys lie Val Arg 
115 

Gly Val Gly Ser 
130 

Asp Glu lie Cys 
145 

Ala Asn lie Asn 

Leu lie Asp Glu 

180 

Val Met Pro Leu 
195 

Val lie Glu Glu 
210 

Asp Ala Lys Phe 
225 

Asp Lys Glu Val 

Val Gin Phe lie 

260 

His Phe lie Glu 
275 

Lys lie Asn Arg 
290 

Val Lys Gly Trp 
305 



Lys Arg Gly Gin 

120 

Met Ala Ala Val 
135 

Lys Ser Leu Ser 
150 

Cys Pro Gly Gin 
165 

Leu Val Glu Lys 

Ala Val Ser Gly 

200 

Asp Phe Ser Ser 
215 

Pro Val Val Gin 
230 

lie Lys Ser Asn 
245 

Asn Ser Thr Glu 

lie Gly Pro Gly 

280 

Asp Val Lys Leu 
295 

Asn Glu Asn Asp 
310 



Leu Met Ala Gin 

Leu Gly Leu Asp 

140 

Ser Asp Asp Lys 
155 

lie Val Val Ser 
170 

Gly Lys Ser Leu 
185 

Pro Phe His Ser 

Tyr lie Asn Gin 

220 

Asn Val Asn Ala 
235 

Met Val Lys Gin 
250 

Trp Leu lie Asp 
265 

Lys Val Leu Ser 

Thr Ser lie Gin 

300 



Ala Phe Pro Thr 
125 

Phe Asp Lys Val 

lie He Glu Pro 

160 

Gly His Lys Ala 
175 

Gly Ala Lys Arg 
190 

Ser Leu Met Lys 
205 

Phe Glu Trp Arg 

Gin Gly Glu Thr 

240 

Leu Tyr Ser Pro 
255 

Gin Gly Val Asp 
270 

Gly Leu He Lys 
285 

Thr Leu Glu Asp 



<210> 4 
<211> 1001 
<212> DNA 

<213> Staphylococcus aureus 
<400> 4 

atgggcagca gccatcatca tcatcatcac 
atgaacgtgg gtattaaagg ttttggtgca 
tattttgagc aatttttaga tacatctgat 
gaaagacatt gggcagatga cgatcaagat 
aaagcaatcg ctgacgctgg tattcagcct 
gcaactggag atatgccatt tccaactgtc 



agcagcggcc tggtgccgcg cggcagccat 60 
tatgcaccag aaaagattat tgacaatgcc 120 
gaatggattt ctaagatgac tggaattaaa 180 
acttcagatt tagcatatga agcaagtgta 240 
gaagatatag atatgataat tgttgccaca 3 00 
gcaaatatgt tgcaagaacg tttagggacg 360 



t « 



# 



ggcaaagttg cctctatgga tcaacttgca gcatgttctg gatttatgta ttcaatgatt 420 
acagctaaac aatatgttca atctggagat tatcataata ttttagttgt cggtgcagat 480 
aaattatcta aaataacaga tttaactgac cgttctactg cagttctatt tggagatggt 540 
gcaggtgcgg ttatcatcgg tgaagtttca gaaggcagag gtattataag ttatgaaatg 600 
ggttctgatg gcactggtgg taaacattta tatttagata aagatactgg taaactgaaa 660 
atgaatggtc gagaagtatt taaatttgct gttagaatta tgggtgatgc atcaacacgt 720 
gtagttgaaa aagcgaattt aacatcagat gatatagatt tatttattcc tcatcaagct 780 
aatattagaa ttatggaatc agctagagaa cgcttaggta tttcaaaaga caaaatgagt 840 
gtttctgtaa ataaatatgg aaatacttca gctgcgtcaa tacctttaag tatcgatcaa 900 
gaattaaaaa atggtaaact caaagatgat gatacaattg ttcttgtcgg attcggtggc 960 
ggcctaactt ggggcgcaat gacaataaaa tggggaaaat a 1001 

<210> 5 
<211> 333 
<212> PRT 

<213> Staphylococcus aureus 

<400> 5 

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro 

15 10 15 

Arg Gly Ser His Met Asn Val Gly lie Lys Gly Phe Gly Ala Tyr Ala 

20 25 30 

Pro Glu Lys lie lie Asp Asn Ala Tyr Phe Glu Gin Phe Leu Asp Thr 

35 40 45 

Ser Asp Glu Trp lie Ser Lys Met Thr Gly lie Lys Glu Arg His Trp 

50 55 60 

Ala Asp Asp Asp Gin Asp Thr Ser Asp Leu Ala Tyr Glu Ala Ser Val 
65 70 75 80 

Lys Ala lie Ala Asp Ala Gly lie Gin Pro Glu Asp lie Asp Met lie 

85 90 95 

lie Val Ala Thr Ala Thr Gly Asp Met Pro Phe Pro Thr Val Ala Asn 

100 105 110 

Met Leu Gin Glu Arg Leu Gly Thr Gly Lys Val Ala Ser Met Asp Gin 

115 120 125 

Leu Ala Ala Cys Ser Gly Phe Met Tyr Ser Met lie Thr Ala Lys Gin 

130 135 140 

Tyr Val Gin Ser Gly Asp Tyr His Asn lie Leu Val Val Gly Ala Asp 
145 150 155 160 

Lys Leu Ser Lys lie Thr Asp Leu Thr Asp Arg Ser Thr Ala Val Leu 

165 170 175 



t 



t 



Phe Gly Asp Gly Ala Gly Ala Val lie lie Gly Glu Val Ser Glu Gly 

180 185 190 

Arg Gly lie lie Ser Tyr Glu Met Gly Ser Asp Gly Thr Gly Gly Lys 

195 200 205 

His Leu Tyr Leu Asp Lys Asp Thr Gly Lys Leu Lys Met Asn Gly Arg 

210 215 220 

Glu Val Phe Lys Phe Ala Val Arg lie Met Gly Asp Ala Ser Thr Arg 
225 230 235 240 

Val Val Glu Lys Ala Asn Leu Thr Ser Asp Asp lie Asp Leu Phe lie 

245 250 255 

Pro His Gin Ala Asn lie Arg lie Met Glu Ser Ala Arg Glu Arg Leu 

260 265 270 

Gly lie Ser Lys Asp Lys Met Ser Val Ser Val Asn Lys Tyr Gly Asn 

275 280 285 

Thr Ser Ala Ala Ser lie Pro Leu Ser lie Asp Gin Glu Leu Lys Asn 

290 295 300 

Gly Lys Leu Lys Asp Asp Asp Thr lie Val Leu Val Gly Phe Gly Gly 
305 310 . 315 320 

Gly Leu Thr Trp Gly Ala Met Thr lie Lys Trp Gly Lys 

325 330 



<210> 6 
<211> 315 
<212> PRT 

<213> Staphylococcus aureus 
<400> 6 

Gly Ser His Met Asn Val Gly lie Lys Gly Phe Gly Ala Tyr Ala Pro 

15 10 15 

Glu Lys lie lie Asp Asn Ala Tyr Phe Glu Gin Phe Leu Asp Thr Ser 

20 25 30 

Asp Glu Trp lie Ser Lys Met Thr Gly lie Lys Glu Arg His Trp Ala 

35 40 45 

Asp Asp Asp Gin Asp Thr Ser Asp Leu Ala Glu Ala Ser Val Lys Ala 

50 55 60 

lie Ala Asp Ala Gly lie Gin Pro Glu Asp lie Asp Met lie lie Val 
65 70 75 80 

Ala Thr Ala Thr Gly Asp Met Pro Phe Pro Thr Val Ala Asn Met Leu 

85 90 95 



Gin Glu Arg Leu 

100 

Ala Cys Ser Gly 
115 

Gin Ser Gly Asp 
130 

Ser Lys lie Thr 
145 

Asp Gly Ala Gly 

lie lie Ser Tyr 

180 

Tyr Leu Asp Lys 
195 

Phe Lys Phe Ala 
210 

Glu Lys Ala Asn 
225 

Gin Ala Asn lie 

Ser Lys Asp Lys 

260 

Ala Ala Ser lie 
275 

Leu Lys Asp Asp 
290 

Thr Trp Gly Ala 
305 



Gly Thr Gly Lys 

Phe Met Tyr Ser 

120 

Tyr His Asn lie 
135 

Asp Leu Thr Asp 
150 

Ala Val He He 
165 

Glu Met Gly Ser 

Asp Thr Gly Lys 

200 

Val Arg lie Met 
215 

Leu Thr Ser Asp 
230 

Arg He Met Glu 
245 

Met Ser Val Ser 

Pro Leu Ser He 

280 

Asp Thr He Val 
295 

Met Thr He Lys 
310 



Val Ala Ser Met 
105 

Met He Thr Ala 

Leu Val Val Gly 

140 

Arg Ser Thr Ala 
155 

Gly Glu Val Ser 
170 

Asp Gly Thr Gly 
185 

Leu Lys Met Asn 

Gly Asp Ala Ser 

220 

Asp He Asp Leu 
235 

Ser Ala Arg Glu 
250 

Val Asn Lys Tyr 
265 

Asp Gin Glu Leu 

Leu Val Gly Phe 

300 

Trp Gly Lys 
315 



Asp Gin Leu Ala 
110 

Lys Gin Tyr Val 
125 

Ala Asp Lys Leu 

Val Leu Phe Gly 

160 

Glu Gly Arg Gly 
175 

Gly Lys His Leu 
190 

Gly Arg Glu Val 
205 

Thr Arg Val Val 

Phe He Pro His 

240 

Arg Leu Gly lie 
255 

Gly Asn Thr Ser 
270 

Lys Asn Gly Lys 
285 

Gly Gly Gly Leu 



<210> 7 
<211> 741 
<212> DNA 

<213> Staphylococcus aureus 



<400> 7 

atgaaaatga ctaagagtgc tttagtaaca 
gcgttacaat tagcagaaga aggatataat 
aaagctgaag cagtagtcga agaaatcaaa 
gcaaatgttg ccgatgctga tgaagttaaa 



ggtgcatcaa gaggaattgg acgtagtatt 60 
gtagcagtaa actatgcagg cagcaaagag 12 0 
gctaaaggtg ttgacagttt tgcgattcaa 180 
gcaatgatta aagaagtagt tagccaattt 2 40 



ggttctttag atgtcttagt aaataatgca 
atgaaagaac aagagtggga tgatgttatt 
atccaaaaag caacaccaca aatgttaaga 
agtgttgttg gagcagtagg taatccggga 
gttattggtt taactaaatc tgcggcgcgt 
gcagttgcac ctggttttat tgtttctgat 
gaacaaatgt tgactcgaat tccgttagca 
acagtagcgt tcttagcatc agacaaagca 
aatggtggaa tgtacatgta a 



ggtattactc gcgataattt attaatgcgt 3 00 
gacacaaact taaaaggtgt atttaactgt 3 60 
caacgtagtg gtgctatcat caatttatca 420 
caagcaaact atgttgcaac aaaagcaggt 480 
gaattagcat ctcgtggtat cactgtaaat 540 
atgacagatg ctttaagtga tgagcttaaa 600 
cgttttggtc aagacacaga tattgctaat 660 
aaatatatta caggtcaaac aatccatgta 720 

741 



<210> 8 
<211> 246 
<212> PRT 

<213> Staphylococcus aureus 



<400> 8 

Met Lys Met Thr 
1 

Gly Arg Ser lie 

20 

Val Asn Tyr Ala 
35 

lie Lys Ala Lys 
50 

Asp Ala Asp Glu 
65 

Gly Ser Leu Asp 

Leu Leu Met Arg 

100 

Asn Leu Lys Gly 
115 

Leu Arg Gin Arg 
130 

Ala Val Gly Asn 
145 

Val lie Gly Leu 

lie Thr Val Asn 

180 



Lys Ser Ala Leu 
5 

Ala Leu Gin Leu 

Gly Ser Lys Glu 

40 

Gly Val Asp Ser 
55 

Val Lys Ala Met 
70 

Val Leu Val Asn 
85 

Met Lys Glu Gin 

Val Phe Asn Cys 

120 

Ser Gly Ala lie 
135 

Pro Gly Gin Ala 
150 

Thr Lys Ser Ala 
165 

Ala Val Ala Pro 



Val Thr Gly Ala 
10 

Ala Glu Glu Gly 
25 

Lys Ala Glu Ala 

Phe Ala lie Gin 

60 

lie Lys Glu Val 
75 

Asn Ala Gly lie 
90 

Glu Trp Asp Asp 
105 

lie Gin Lys Ala 

lie Asn Leu Ser 

140 

Asn Tyr Val Ala 
155 

Ala Arg Glu Leu 
170 

Gly Phe He Val 
185 



Ser Arg Gly He 
15 

Tyr Asn Val Ala 
30 

Val Val Glu Glu 
45 

Ala Asn Val Ala 

Val Ser Gin Phe 

80 

Thr Arg Asp Asn 
95 

Val He Asp Thr 
110 

Thr Pro Gin Met 
125 

Ser Val Val Gly 

Thr Lys Ala Gly 

160 

Ala Ser Arg Gly 
175 

Ser Asp Met Thr 
190 



Asp Ala Leu Ser Asp Glu Leu Lys Glu Gin Met Leu Thr Arg lie Pro 

195 200 205 

Leu Ala Arg Phe Gly Gin Asp Thr Asp lie Ala Asn Thr Val Ala Phe 

210 215 220 

Leu Ala Ser Asp Lys Ala Lys Tyr lie Thr Gly Gin Thr lie His Val 
225 230 235 240 

Asn Gly Gly Met Tyr Met 

245 



<210> 9 
<211> 501 
<212> DNA 

<213> Staphylococcus aureus 
<400> 9 

atgggcagca gccatcatca tcatcatcac agcagcggcc tggtgccgcg cggcagccat 60 
atggaaacaa tttttgatta taaccaaatt aaacaaatta tacctcacag acagccattt 12 0 
ttattaattg ataaagtagt tgaatatgaa gaaggtcaac gttgtgtggc tattaaacaa 180 
gtatcaggaa acgaaccatt ctttcaaggg cattttcctg agtatgcggt aatgccaggc 240 
gtattaatta ctgaagcgtt agctcaaaca ggtgcggtag ctattttaaa tagtgaagaa 3 00 
aataaaggta aaatcgcttt atttgctggt attgataaat gtcgttttaa acgtcaagta 360 
gtacctggtg atactttaac gttggaagta gaaatcacta aaattaaagg accaatcggt 420 
aaaggtaatg ctaaagctac tgtcgatggt caacttgctt gtagttgtga acttacattt 480 
gcaattcaag atgtaaaata a 501 

<210> 10 
<211> 166 
<212> PRT 

<213> Staphylococcus aureus 
<400> 10 

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro 

15 10 15 

Arg Gly Ser His Met Glu Thr lie Phe Asp Tyr Asn Gin lie Lys Gin 

20 25 30 

lie lie Pro His Arg Gin Pro Phe Leu Leu lie Asp Lys Val Val Glu 

35 40 45 

Tyr Glu Glu Gly Gin Arg Cys Val Ala lie Lys Gin Val Ser Gly Asn 
50 55 60 



» 



1 



Glu Pro Phe Phe Gin Gly His Phe Pro Glu Tyr Ala Val Met Pro Gly 
65 70 75 80 

Val Leu lie Thr Glu Ala Leu Ala Gin Thr Gly Ala Val Ala lie Leu 

85 90 95 

Asn Ser Glu Glu Asn Lys Gly Lys lie Ala Leu Phe Ala Gly lie Asp 

100 105 110 

Lys Cys Arg Phe Lys Arg Gin Val Val Pro Gly Asp Thr Leu Thr Leu 

115 120 125 

Glu Val Glu lie Thr Lys lie Lys Gly Pro lie Gly Lys Gly Asn Ala 

130 135 140 

Lys Ala Thr Val Asp Gly Gin Leu Ala Cys Ser Cys Glu Leu Thr Phe 
145 150 155 160 

Ala lie Gin Asp Val Lys 

165 



<210> 11 
<211> 774 
<212> DNA 

<213> Staphylococcus aureus 
<400> 11 

atgggcttaa atcttgaaaa caaaacatat gtcatcatgg gaatcgctaa taagcgtagt 60 
attgcttttg gtgtcgctaa agttttagat caattaggtg ctaaattagt atttacttac 120 
cgtaaagaac gtagccgtaa agagcttgaa aaattattag aacaattaaa tcaaccagaa 180 
gcgcacttat atcaaattga tgttcaaagc gatgaagagg ttattaatgg ttttgagcaa 240 
attggtaaag atgttggcaa tattgatggt gtatatcatt caatcgcatt tgctaatatg 300 
gaagacttac gcggacgctt ttctgaaact tcacgtgaag gcttcttgtt agctcaagac 3 60 
attagttctt actcattaac aattgtggct catgaagcta aaaaattaat gccagaaggt 420 
ggtagcattg ttgcaacaac atatttaggt ggcgaattcg cagttcaaaa ttataatgtg 480 
atgggtgttg ctaaagcgag cttagaagca aatgttaaat atttagcatt agacttaggt 540 
cctgataata ttcgcgttaa tgcaatttca gctggtccaa tccgtacatt aagtgcaaaa 600 
ggtgtgggtg gtttcaatac aattcttaaa gaaatcgaag agcgtgcacc tttaaaacgt 660 
aacgttgatc aagtagaagt aggtaaaaca gcggcttact trttaagtga cttatcaagt 72 0 
ggcgttacag gtgaaaatat tcatgtagat agcggattcc acgcaattaa ataa 774 

<210> 12 
<211> 255 
<212> PRT 

<213> Staphylococcus aureus 



<400> 12 

Met Gly Leu Asn Leu Glu Asn Lys Thr Tyr Val lie Met Gly lie Ala 

1 5 10 15 

Asn Lys Arg Ser He Ala Phe Gly Val Ala Lys Val Leu Asp Gin Leu 

20 25 30 

Gly Ala Lys Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu 

35 40 45 

Leu Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr 

50 55 60 

Gin He Asp Val Gin Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin 
65 70 75 so 

He Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala 

85 90 95 

Phe Ala Asn Met Glu Asp Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg 

100 105 HO 

Glu Gly Phe Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Leu Thr He 
115 120 i 2 5 

Val Ala His Glu Ala Lys Lys Leu Met Pro Glu Gly Gly Ser He Val 
130 135 140 

Ala Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Asn Val 
145 150 155 leo 

Met Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala 

165 170 175 

Leu Asp Leu Gly Pro Asp Asn He Arg Val Asn Ala He Ser Ala Gly 

180 185 190 

Pro He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He 

195 200 205 

Leu Lys Glu He Glu Glu Arg Ala Pro Leu Lys Arg Asn Val Asp Gin 

210 215 220 

Val Glu Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu Ser Ser 

225 230 235 240 

Gly Val Thr Gly Glu Asn He His Val Asp Ser Gly Phe His Ala 

245 250 255 



<210> 13 
<211> 1245 
<212> DNA 

<213> Staphyl ococcus aureus 



<400> 13 

atgagtcaaa ataaaagagt agttattaca ggtatgggag ccctttctcc aatcggtaat 60 

gatgtcaaaa caacatggga gaatgctcta aaaggcgtaa atggtatcga taaaattaca 120 

cgtatcgata ctgaacctta tagcgttcac ttagcaggag aacttaaaaa ctttaatatt 180 

gaagatcata tcgacaaaaa agaagcgcgt cgtatggata gatttactca atatgcaatt 2 40 

gtagcagcta gagaggctgt taaagatgcg caattagata tcaatgataa tactgcagat 3 00 

cgaatcggtg tatggattgg ttctggtatc ggtggtatgg aaacatttga aattgcacat 360 

aaacaattaa tggataaagg cccaagacgt gtgagtccat ttttcgtacc aatgttaatt 420 

cctgatatgg caactgggca agtatcaatt gacttaggtg caaaaggacc aaatggtgca 480 

acagttacag catgtgcaac aggtacaaac tcaatcggag aagcatttaa aattgtgcaa 540 

cgcggtgatg cagatgcaat gattactggt ggtacggaag ctccaatcac tcatatggca 600 

attgcaggtt tcagtgcaag tcgagcgctt tctacaaatg atgacattga aacagcatgt 660 

cgtccattcc aagaaggtag agacggtttt gttatgggtg aaggtgctgg tattttagta 72 0 

atcgaatctt tagaatcagc acaagctcga ggtgccaata tttatgctga gatagttggc 780 

tatggtacta caggtgatgc ttatcatatt acagcgccag ctccagaagg tgaaggcggt 840 

tctagagcaa tgcaagcagc tatggatgat gctggtattg aacctaaaga tgtacaatac 900 

ttaaatgccc atggtacaag tactcctgtt ggtgacttaa atgaagttaa agctattaaa 960 

aatacatttg gtgaagcagc taaacactta aaagttagct caacaaaatc aatgactggt 1020 

cacttacttg gtgcaacagg tggaattgaa gcaatcttct cagcgctttc aattaaagac 1080 

tctaaagtcg caccgacaat acatgcggta acaccagacc cagaatgtga tttggatatt 1140 

gttccaaatg aagcgcaaga ccttgatatt acttatgcaa tgagtaatag cttaggattc 12 00 

ggtggacata acgcagtatt agtattcaag aaatttgaag cataa 1245 

<210> 14 
<211> 414 
<212> PRT 

<213> Staphylococcus aureus 
<400> 14 

Met Ser Gin Asn Lys Arg Val Val lie Thr Gly Met Gly Ala Leu Ser 

15 10 15 

Pro lie Gly Asn Asp Val Lys Thr Thr Trp Glu Asn Ala Leu Lys Gly 

20 25 30 

Val Asn Gly lie Asp Lys He Thr Arg He Asp Thr Glu Pro Tyr Ser 

35 40 45 

Val His Leu Ala Gly Glu Leu Lys Asn Phe Asn He Glu Asp His He 

50 55 60 

Asp Lys Lys Glu Ala Arg Arg Met Asp Arg Phe Thr Gin Tyr Ala He 
65 70 75 80 



* 



Val Ala Ala Arg Glu Ala Val Lys Asp Ala Gin Leu Asp He Asn Asp 

85 90 95 

Asn Thr Ala Asp Arg He Gly Val Trp lie Gly Ser Gly He Gly Gly 

100 105 HO 

Met Glu Thr Phe Glu He Ala His Lys Gin Leu Met Asp Lys Gly Pro 

115 120 125 

Arg Arg Val Ser Pro Phe Phe Val Pro Met Leu He Pro Asp Met Ala 
130 135 140 

Thr Gly Gin Val Ser He Asp Leu Gly Ala Lys Gly Pro Asn Gly Ala 
145 150 155 160 

Thr Val Thr Ala Cys Ala Thr Gly Thr Asn Ser He Gly Glu Ala Phe 

165 170 175 

Lys He Val Gin Arg Gly Asp Ala Asp Ala Met He Thr Gly Gly Thr 

180 185 190 

Glu Ala Pro He Thr His Met Ala He Ala Gly Phe Ser Ala Ser Arg 

i95 200 205 

Ala Leu Ser Thr Asn Asp Asp He Glu Thr Ala Cys Arg Pro Phe Gin 

210 215 ... 220 

Glu Gly Arg Asp Gly Phe Val Met Gly Glu Gly Ala Gly He Leu Val 
225 230 235 240 

He Glu Ser Leu Glu Ser Ala Gin Ala Arg Gly Ala Asn He Tyr Ala 

245 250 255 

Glu He Val Gly Tyr Gly Thr Thr Gly Asp Ala Tyr His He Thr Ala 

260 265 270 

Pro Ala Pro Glu Gly Glu Gly Gly Ser Arg Ala Met Gin Ala Ala Met 

275 280 285 

Asp Asp Ala Gly He Glu Pro Lys Asp Val Gin Tyr Leu Asn Ala His 

290 295 300 

Gly Thr Ser Thr Pro Val Gly Asp Leu Asn Glu Val Lys Ala He Lys 
305 310 315 320 

Asn Thr Phe Gly Glu Ala Ala Lys His Leu Lys Val Ser Ser Thr Lys 

325 330 335 

Ser Met Thr Gly His Leu Leu Gly Ala Thr Gly Gly He Glu Ala He 

340 345 350 

Phe Ser Ala Leu Ser He Lys Asp Ser Lys Val Ala Pro Thr He His 

355 360 365 

Ala Val Thr Pro Asp Pro Glu Cys Asp Leu Asp He Val Pro Asn Glu 

370 375 380 

Ala Gin Asp Leu Asp He Thr Tyr Ala Met Ser Asn Ser Leu Gly Phe 
385 390 395 400 



Gly Gly His Asn Ala Val Leu Val Phe Lys Lys Phe Glu Ala 

405 410 



<210> 15 
<211> 975 
<212> DNA 

<213> Streptococcus 



pneumoniae 



<400> 15 

atggcttttg caaaaataag tcaggttgct cattatgtgc cagagcaagt ggttacaaat 60 
cacgacttgg ctcagattat ggataccaat gatgagtgga tttcaagtcg aacgggaata 120 
cgacaaaggc atatttcaag aacagaatct accagtgatt tggctacaga ggttgctaag 180 
aaactgatgg caaaagctgg aataacagga aaagaactgg attttatcat cctagctacc 2 40 
attactccag attcgatgat gccctctaca gctgctcgtg ttcaagctaa tattggcgct 300 
aataaagcct ttgcttttga cttaaccgcg gcttgcagtg gatttgtatt tgctctttca 360 
actgctgaaa agtttatcgc ttctggtcgc tttcaaaaag gcttggtgat tggtagtgaa 420 
accctctcta aggcagtcga ttggtcggat cgatcaacag ctgtgttgtt tggagatggt 480 
gctggtggtg tcttgttaga agctagcgag caagagcatt tcttagctga gagtcttaat 540 
agcgatggaa gtcgcagcga gtgtttaact tatgggcatt caggtttgca ttctccattt 600 
tcagatcaag aaagtgcaga ttcgtttttg aagatggatg gacgcacagt ctttgatttt 660 
gccattcgag atgtagccaa gtctatcaag cagactattg atgaatctcc tatagaggtg 720 
acagacttgg attatctgct acttcatcaa gccaatgacc gtattttgga taagatggct 780 
agaaaaattg gtgttgaccg agccaaactt ccagccaata tgatggaata tggcaatacc 840 
agtgcagcca gtatcccgat tttactttca gagtgtgtag aacaaggtct catcccttta 900 
gatggtagcc agactgttct tctatcaggc ttcggtggag gcttgacctg gggcacgctc 9 60 
attcttacaa tttag 975 



<210> 16 
<211> 324 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 16 
Met Ala Phe Ala 
1 

Val Val Thr Asn 

20 

Trp lie Ser Ser 
35 



Lys lie Ser Gin 
5 

His Asp Leu Ala 

Arg Thr Gly lie 

40 



Val Ala His Tyr 
10 

Gin lie Met Asp 
25 

Arg Gin Arg His 



Val Pro Glu Gin 
15 

Thr Asn Asp Glu 
30 

lie Ser Arg Thr 
45 



Glu Ser Thr Ser 
50 

Lys Ala Gly lie 
65 

lie Thr Pro Asp 

Asn lie Gly Ala 

100 

Ser Gly Phe Val 
115 

Gly Arg Phe Gin 
130 

Ala Val Asp Trp 
145 

Ala Gly Gly Val 

Glu Ser Leu Asn 

180 

His Ser Gly Leu 
195 

Phe Leu Lys Met 
210 

Val Ala Lys Ser 
225 

Thr Asp Leu Asp 

Asp Lys Met Ala 

260 

Asn Met Met Glu 
275 

Leu Ser Glu Cys 
290 

Thr Val Leu Leu 
305 

He Leu Thr He 



Asp Leu Ala Thr 
55 

Thr Gly Lys Glu 
70 

Ser Met Met Pro 
85 

Asn Lys Ala Phe 

Phe Ala Leu Ser 

120 

Lys Gly Leu Val 
135 

Ser Asp Arg Ser 
150 

Leu Leu Glu Ala 
165 

Ser Asp Gly Ser 

His Ser Pro Phe 

200 

Asp Gly Arg Thr 
215 

He Lys Gin Thr 
230 

Tyr Leu Leu Leu 
245 

Arg Lys He Gly 

Tyr Gly Asn Thr 

280 

Val Glu Gin Gly 
295 

Ser Gly Phe Gly 
310 



Glu Val Ala Lys 

60 

Leu Asp Phe He 
75 

Ser Thr Ala Ala 
90 

Ala Phe Asp Leu 
105 

Thr Ala Glu Lys 

He Gly Ser Glu 

140 

Thr Ala Val Leu 
155 

Ser Glu Gin Glu 
170 

Arg Ser Glu Cys 
185 

Ser Asp Gin Glu 

Val Phe Asp Phe 

220 

He Asp Glu Ser 
235 

His Gin Ala Asn 
250 

Val Asp Arg Ala 
265 

Ser Ala Ala Ser 

Leu He Pro Leu 

300 

Gly Gly Leu Thr 
315 



Lys Leu Met Ala 

He Leu Ala Thr 

80 

Arg Val Gin Ala 
95 

Thr Ala Ala Cys 
110 

Phe He Ala Ser 
125 

Thr Leu Ser Lys 

Phe Gly Asp Gly 

160 

His Phe Leu Ala 
175 

Leu Thr Tyr Gly 
190 

Ser Ala Asp Ser 
205 

Ala He Arg Asp 

Pro He Glu Val 

240 

Asp Arg He Leu 
255 

Lys Leu Pro Ala 
270 

He Pro He Leu 
285 

Asp Gly Ser Gin 

Trp Gly Thr Leu 

320 



<210> 
<211> 



17 
483 



<212> DNA 

<213> Streptococcus pneumoniae 
<400> 17 

atgggcagca gccatcatca tcatcatcac agcagcggcc tggtgccgcg cggcagccat 60 

atgatcgata ttcaaggaat caaagaagct cttccccacc gttatcctat gcttctagtg 120 

gaccgtgtct tggaagtgag cgaggatacc attgttgcta tcaaaaatgt gaccatcaac 180 

gagcctttct ttaacggcca ctttcctcaa tacccagtta tgccaggtgt tgtgattatg 240 

gaagccttgg cgcaaactgc cggtgtgttg gagttatcaa aacctgaaaa taaaggaaaa 3 00 

ctggtctttt acgctggtat ggacaaggtt aagttcaaga agcaagttgt accaggcgac 3 60 

caattggtta tgacagcgac ttttgtaaaa cgtcgtggca ccatagctgt ggttgaagca 420 

aaggctgaag tggatggcaa gcttgcagcc agtggtaccc ttacttttgc aattgggaac 480 

taa 483 

<210> 18 
<211> 160 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 18 

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro 

15 10 15 

Arg Gly Ser His Met lie Asp lie Gin Gly He Lys Glu Ala Leu Pro 

20 25 30 

His Arg Tyr Pro Met Leu Leu Val Asp Arg Val Leu Glu Val Ser Glu 

35 40 45 

Asp Thr He Val Ala He Lys Asn Val Thr He Asn Glu Pro Phe Phe 

50 55 60 

Asn Gly His Phe Pro Gin Tyr Pro Val Met Pro Gly Val Val He Met 
65 70 75 80 

Glu Ala Leu Ala Gin Thr Ala Gly Val Leu Glu Leu Ser Lys Pro Glu 

85 90 95 

Asn Lys Gly Lys Leu Val Phe Tyr Ala Gly Met Asp Lys Val Lys 'Phe 

100 105 110 

Lys Lys Gin Val Val Pro Gly Asp Gin Leu Val Met Thr Ala Thr Phe 

115 120 125 

Val Lys Arg Arg Gly Thr He Ala Val Val Glu Ala Lys Ala Glu Val 

130 135 140 

Asp Gly Lys Leu Ala Ala Ser Gly Thr Leu Thr Phe Ala He Gly Asn 
145 150 155 160 



<210> 19 
<211> 1296 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 19 

atgggcagca gccatcatca tcatcatcac agcagcggcc tggtgccgcg cggcagccat 60 
atgaaactga atcgtgtagt ggtaacaggt tatggagtaa catctccaat cggaaataca 120 
ccagaagaat tttggaatag tttagcaact gggaaaatcg gcattggtgg cattacaaaa 180 
tttgatcata gtgactttga tgtgcataat gcggcagaaa tccaagattt tccgttcgat 240 
aaatactttg taaaaaaaga taccaaccgt tttgataact attctttata tgccttgtat 300 
gcagcccaag aggctgtaaa tcatgccaat cttgatgtag aggctcttaa tagggatcgt 3 60 
tttggtgtta tcgttgcatc tggtattggt ggaatcaagg aaattgaaga tcaggtactt 420 
cgccttcatg aaaaaggacc caaacgtgtc aaaccaatga ctcttccaaa agctttacca 480 
aatatggctt ctgggaatgt agccatgcgt tttggtgcaa acggtgtttg taaatctatc 540 
aatactgcct gctcttcatc aaa'tgatgcg attggggatg ccttccgctc cattaagttt 600 
ggtttccaag atgtgatgtt ggtgggagga acagaagctt ctatcacacc ttttgccatc 660 
gctggtttcc aagccttaac agctctctct actacagagg atccaactcg tgcttcgatc 720 
ccatttgata aggatcgcaa tgggtttgtt atgggtgaag gttcagggat gttggttcta 780 
gaaagtcttg aacacgctga aaaacgtgga gctactatcc tggctgaagt ggttggttac 840 
ggaaatactt gtgatgccta ccacatgact tctccacatc cagaaggtca gggagctatc 900 
aaggccatca aactagcctt ggaagaagct gagatttctc cagagcaagt agcctatgtc 960 
aatgctcacg gaacgtcaac tcctgccaat gaaaaaggag aaagtggtgc tatcgtagct 102 0 
gttcttggta aggaagtacc tgtatcatca accaagtctt ttacaggaca tttgctgggg 1080 
gctgcgggtg cagtagaagc tatcgtcacc atcgaagcta tgcgtcataa ctttgtacca 1140 
atgacagctg ggacaagtga agtatcagat tatatcgaag ctaatgtcgt ttatggacaa 1200 
ggcttggaga aagaaattcc atacgctatt tcaaatactt ttggttttgg aggccacaat 1260 
gcagttcttg ctttcaaacg ttgggagaat cgttaa 1296 

<210> 20 
<211> 431 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 20 

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro 
15 10 15 



Arg Gly Ser His Met Lys Leu Asn Arg Val Val Val Thr Gly Tyr Gly 

20 25 30 

Val Thr Ser Pro He Gly Asn Thr Pro Glu Glu Phe Trp Asn Ser Leu 

35 40 • 45 

Ala Thr Gly Lys He Gly He Gly Gly He Thr Lys Phe Asp His Ser 

50 55 60 

Asp Phe Asp Val His Asn Ala Ala Glu He Gin Asp Phe Pro Phe Asp 
65 ™ 75 so 

Lys Tyr Phe Val Lys Lys Asp Thr Asn Arg Phe Asp Asn Tyr Ser Leu 

85 90 95 

Tyr Ala Leu Tyr Ala Ala Gin Glu Ala Val Asn His Ala Asn Leu Asp 

100 105 HO 

Val Glu Ala Leu Asn Arg Asp Arg Phe Gly Val He Val Ala Ser Gly 

115 120 125 

He Gly Gly He Lys Glu He Glu Asp Gin Val Leu Arg Leu His Glu 

130 135 140 

Lys Gly Pro Lys Arg Val Lys Pro Met Thr Leu Pro Lys Ala Leu Pro 
145 150 ,. 155 160 

Asn Met Ala Ser Gly Asn Val Ala Met Arg Phe Gly Ala Asn Gly Val 

165 170 175 

Cys Lys Ser He Asn Thr Ala Cys Ser Ser Ser Asn Asp Ala He Gly 

180 185 190 

Asp Ala Phe Arg Ser He Lys Phe Gly Phe Gin Asp Val Met Leu Val 

I 95 200 205 

Gly Gly Thr Glu Ala Ser He Thr Pro Phe Ala He Ala Gly Phe Gin 

21° 215 220 

Ala Leu Thr Ala Leu Ser Thr Thr Glu Asp Pro Thr Arg Ala Ser He 
225 2 30 235 240 

Pro Phe Asp Lys Asp Arg Asn Gly Phe Val Met Gly Glu Gly Ser Gly 

245 250 255 

Met Leu Val Leu Glu Ser Leu Glu His Ala Glu Lys Arg Gly Ala Thr 

2 60 265 270 

He Leu Ala Glu Val Val Gly Tyr Gly Asn Thr Cys Asp Ala Tyr His 

275 280 285 

Met Thr Ser Pro His Pro Glu Gly Gin Gly Ala He Lys Ala He Lys 

290 295 300 

Leu Ala Leu Glu Glu Ala Glu He Ser Pro Glu Gin Val Ala Tyr Val 
305 310 315 320 

Asn Ala His Gly Thr Ser Thr Pro Ala Asn Glu Lys Gly Glu Ser Gly 

325 330 335 



Ala lie Val Ala Val Leu Gly Lys Glu Val Pro Val Ser Ser Thr Lys 

340 345 350 

Ser Phe Thr Gly His Leu Leu Gly Ala Ala Gly Ala Val Glu Ala lie 

355 360 365 

Val Thr lie Glu Ala Met Arg His Asn Phe Val Pro Met Thr Ala Gly 

370 375 380 

Thr Ser Glu Val Ser Asp Tyr lie Glu Ala Asn Val Val Tyr Gly Gin 
385 390 395 400 

Gly Leu Glu Lys Glu lie Pro Tyr Ala lie Ser Asn Thr Phe Gly Phe 

405 410 415 

Gly Gly His Asn Ala Val Leu Ala Phe Lys Arg Trp Glu Asn Arg 

420 425 430 



<210> 21 
<211> 1273 
<212> DNA 

<213> Escherichia coli 
<400> 21 

tcgcgattga acaggcagtg caggcggtgc agcgacaagt tcctcagcga attgccgctc 60 
gcctggaatc tgtataccca gctggttttg agctgctgga cggtggcaaa agcggaactc 12 0 
tgcggtagca ggacgctgcc agcgaactcg cagtttgcaa gtgacggtat ataaccgaaa 180 
agtgactgag cgtacatgta tacgaagatt attggtactg gcagctatct gcccgaacaa 240 
gtgcggacaa acgccgattt ggaaaaaatg gtggacacct ctgacgagtg gattgtcact 3 00 
cgtaccggta tccgcgaacg ccacattgcc gcgccaaacg aaaccgtttc aaccatgggc 3 60 
tttgaagcgg cgacacgcgc aattgagatg gcgggcattg agaaagacca gattggcctg 420 
atcgttgtgg caacgacttc tgctacgcac gctttcccga gcgcagcttg tcagattcaa 480 
agcatgttgg gcattaaagg ttgcccggca tttgacgttg cagcagcctg cgcaggtttc 540 
acctatgcat taagcgtagc cgatcaatac gtgaaatctg gggcggtgaa gtatgctctg 600 
gtcgtcggtt ccgatgtact ggcgcgcacc tgcgatccaa ccgatcgtgg gactattatt 660 
atttttggcg atggcgcggg cgctgcggtg ctggctgcct ctgaagagcc gggaatcatt 720 
tccacccatc tgcatgccga cggtagttat ggtgaattgc tgacgctgcc aaacgccgac 780 
cgcgtgaatc cagagaattc aattcatctg acgatggcgg gcaacgaagt cttcaaggtt 840 
gcggtaacgg aactggcgca catcgttgat gagacgctgg cggcgaataa tcttgaccgt 900 
tctcaactgg actggctggt tccgcatcag gctaacctgc gtattatcag tgcaacggcg 960 
aaaaaactcg gtatgtctat ggataatgtc gtggtgacgc tggatcgcca cggtaatacc 1020 
tctgcggcct ctgtcccgtg cgcgctggat gaagctgtac gcgacgggcg cattaagccg 1080 
gggcagttgg ttctgcttga agcctttggc ggtggattca cctggggctc cgcgctggtt 1140 
cgtttctagg ataaggatta aaacatgacg caatttgcat ttgtgttccc tggacagggt 1200 



tctcaaaccg ttggaatgct ggctgatatg gcggcgagct atccaattgt cgaagaaacg 1260 
tttgctgaag ctt 1273 

<210> 22 
<211> 317 
<212> PRT 

<213> Escherichia coli 
<400> 22 

Met Tyr Thr Lys He He Gly Thr Gly Ser Tyr Leu Pro Glu Gin Val 

1 5 10 15 

Arg Thr Asn Ala Asp Leu Glu Lys Met Val Asp Thr Ser Asp Glu Trp 

20 25 30 

He Val Thr Arg Thr Gly He Arg Glu Arg His He Ala Ala Pro Asn 

35 40 45 

Glu Thr Val Ser Thr Met Gly Phe Glu Ala Ala Thr Arg Ala He Glu 

50 55 60 

Met Ala Gly He Glu Lys Asp Gin He Gly Leu He Val Val Ala Thr 
65 -70 75 80 

Thr Ser Ala Thr His Ala Phe Pro Ser Ala Ala Cys Gin He Gin Ser 

85 90 95 

Met Leu Gly He Lys Gly Cys Pro Ala Phe Asp Val Ala Ala Ala Cys 

100 105 110 

Ala Gly Phe Thr Tyr Ala Leu Ser Val Ala Asp Gin Tyr Val Lys Ser 

115 120 125 

Gly Ala Val Lys Tyr Ala Leu Val Val Gly Ser Asp Val Leu Ala Arg 

130 135 140 

Thr Cys Asp Pro Thr Asp Arg Gly Thr He He He Phe Gly Asp Gly 
145 150 155 160 

Ala Gly Ala Ala Val Leu Ala Ala Ser Glu Glu Pro Gly He He Ser 

165 170 175 

Thr His Leu His Ala Asp Gly Ser Tyr Gly Glu Leu Leu Thr Leu Pro 

180 185 190 

Asn Ala Asp Arg Val Asn Pro Glu Asn Ser He His Leu Thr Met Ala 

195 200 205 

Gly Asn Glu Val Phe Lys Val Ala Val Thr Glu Leu Ala His He Val 

210 215 220 

Asp Glu Thr Leu Ala Ala Asn Asn Leu Asp Arg Ser Gin Leu Asp Trp 
225 230 235 240 



Leu Val Pro His Gin Ala Asn Leu Arg lie lie Ser Ala Thr Ala Lys 

245 250 255 

Lys Leu Gly Met Ser Met Asp Asn Val Val Val Thr Leu Asp Arg His 

260 265 270 

Gly Asn Thr Ser Ala Ala Ser Val Pro Cys Ala Leu Asp Glu Ala Val 

275 280 285 

Arg Asp Gly Arg lie Lys Pro Gly Gin Leu Val Leu Leu Glu Ala Phe 

290 295 300 

Gly Gly Gly Phe Thr Trp Gly Ser Ala Leu Val Arg Phe 
305 310 315 

<210> 23 
<211> 789 
<212> DNA 

<213> Escherichia coli 
<400> 23 

atgggttttc tttccggtaa gcgcattctg gtaaccggtg ttgccagcaa actatccatc 60 
gcctacggta tcgctcaggc gatgcaccgc gaaggagctg aactggcatt cacctaccag 120 
aacgacaaac tgaaaggccg cgtagaagaa tttgccgctc aattgggttc tgacatcgtt 180 
ctgcagtgcg atgttgcaga agatgccagc atcgacacca tgttcgctga actggggaaa 240 
gtttggccga aatttgacgg tttcgtacac tctattggtt ttgcacctgg cgatcagctg 3 00 
gatggtgact atgttaacgc cgttacccgt gaaggcttca aaattgccca cgacatcagc 3 60 
tcctacagct tcgttgcaat ggcaaaagct tgccgctcca tgctgaatcc gggttctgcc 420 
ctgctgaccc tttcctacct tggcgctgag cgcgctatcc cgaactacaa cgttatgggt 48 0 
ctggcaaaag cgtctctgga agcgaacgtg cgctatatgg cgaacgcgat gggtccggaa 540 
ggtgtgcgtg ttaacgccat ctctgctggt ccgatccgta ctctggcggc ctccggtatc 600 
aaagacttcc gcaaaatgct ggctcattgc gaagccgtta ccccgattcg ccgtaccgtt 660 
actattgaag atgtgggtaa ctctgcggca ttcctgtgct ccgatctctc tgccggtatc 720 
tccggtgaag tggtccacgt tgacggcggt ttcagcattg ctgcaatgaa cgaactcgaa 780 
ctgaaataa 7 g^ 

<210> 24 
<211> 262 
<212> PRT 

<213> Escherichia coli 
<400> 24 



Met Gly Phe Leu 
1 

Lys Leu Ser lie 

20 

Ala Glu Leu Ala 
35 

Glu Glu Phe Ala 
50 

Val Ala Glu Asp 
65 

Val Trp Pro Lys 

Gly Asp Gin Leu 

100 

Phe Lys lie Ala 
115 

Lys Ala Cys Arg 
130 

Ser Tyr Leu Gly 
145 

Leu Ala Lys Ala 

Met Gly Pro Glu 

180 

Arg Thr Leu Ala 
195 

His Cys Glu Ala 
210 

Val Gly Asn Ser 
225 

Ser Gly Glu Val 

Asn Glu Leu Glu 

260 



Ser Gly Lys Arg 
5 

Ala Tyr Gly lie 

Phe Thr Tyr Gin 

40 

Ala Gin Leu Gly 
55 

Ala Ser lie Asp 
70 

Phe Asp Gly Phe 
85 

Asp Gly Asp Tyr 

His Asp lie Ser 

120 

Ser Met Leu Asn 
135 

Ala Glu Arg Ala 
150 

Ser Leu Glu Ala 
165 

Gly Val Arg Val 

Ala Ser Gly lie 

200 

Val Thr Pro lie 
215 

Ala Ala Phe Leu 
230 

Val His Val Asp 
245 

Leu Lys 



lie Leu Val Thr 
10 

Ala Gin Ala Met 
25 

Asn Asp Lys Leu 

Ser Asp lie Val 

60 

Thr Met Phe Ala 
75 

Val His Ser lie 
90 

Val Asn Ala Val 
105 

Ser Tyr Ser Phe 

Pro Gly Ser Ala 

140 

lie Pro Asn Tyr 
155 

Asn Val Arg Tyr 
170 

Asn Ala lie Ser 
185 

Lys Asp Phe Arg 

Arg Arg Thr Val 

220 

Cys Ser Asp Leu 
235 

Gly Gly Phe Ser 
250 



Gly Val Ala Ser 
15 

His Arg Glu Gly 
30 

Lys Gly Arg Val 
45 

Leu Gin Cys Asp 

Glu Leu Gly Lys 

80 

Gly Phe Ala Pro 
95 

Thr Arg Glu Gly 
110 

Val Ala Met Ala 
125 

Leu Leu Thr Leu 

Asn Val Met Gly 

160 

Met Ala Asn Ala 
175 

Ala Gly Pro lie 
190 

Lys Met Leu Ala 
205 

Thr lie Glu Asp 

Ser Ala Gly lie 

240 

lie Ala Ala Met 
255 



<210> 25 
<211> 234 
<212> DNA 

<213> Staphylococcus aureus 



<400> 25 

atggaaaatt tcgataaagt aaaagatatc atcgttgacc gtttaggtgt agacgctgat 60 

aaagtaactg aagatgcatc tttcaaagat gatttaggcg ctgactcact tgatatcgct 12 0 

gaattagtaa tggaattaga agacgagttt ggtactgaaa ttcctgatga agaagctgaa 180 

aaaatcaaca ctgttggtga tgctgttaaa tttattaaca gtcttgaaaa ataa 234 



<210> 26 
<211> 77 
<212> PRT 

<213> Staphylococcus aureus 



<400> 26 
Met Glu Asn Phe 
1 

Val Asp Ala Asp 

20 

Gly Ala Asp Ser 
35 

Glu Phe Gly Thr 
50 

Val Gly Asp Ala 
65 



Asp Lys Val Lys 
5 

Lys Val Thr Glu 

Leu Asp lie Ala 

40. 

Glu lie Pro Asp 
55 

Val Lys Phe lie 
70 



Asp lie lie Val 
10 

Asp Ala Ser Phe 
25 

Glu Leu Val Met 

Glu Glu Ala Glu 

60 

Asn Ser Leu Glu 
75 



Asp Arg Leu Gly 
15 

Lys Asp Asp Leu 
30 

Glu Leu Glu Asp 
45 

Lys lie Asn Thr 
Lys 



<210> 27 
<211> 234 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 27 

atgaaagaaa aagaaatttt 
gactttgtcg tgacagaatc 
ttgatggagt ttatcttgac 
attgaccaac tccaaagtgt 



tgacagtatt gtgaccatta 
cttgagtctg aaagacgact 
gctggaggat gaatttagta 
aggagatgtg gttaaaatca 



tccaagagcg acagggagag 60 
tggatgctga ctcagttgat 120 
tcgaaatcag cgatgaggaa 18 0 
ttcaaggaaa atag 23 4 



<210> 28 
<211> 77 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 28 
Met Lys Glu Lys 
1 

Arg Gin Gly Glu 

20 

Asp Leu Asp Ala 
35 

Glu Asp Glu Phe 
50 

Gin Ser Val Gly 
65 



Glu lie Phe Asp 
5 

Asp Phe Val Val 

Asp Ser Val Asp 

40 

Ser lie Glu lie 
55 

Asp Val Val Lys 
70 



Ser lie Val Thr 
10 

Thr Glu Ser Leu 
25 

Leu Met Glu Phe 

Ser Asp Glu Glu 

60 

lie lie Gin Gly 
75 



lie lie Gin Glu 
15 

Ser Leu Lys Asp 
30 

lie Leu Thr Leu 
45 

lie Asp Gin Leu 
Lys 



<210> 29 
<211> 225 
<212> DNA 

<213> Streptococcus 



pneumoniae 



<400> 29 

atggcagtat ttgaaaaagt acaagaaatt 
gaagtaacac ttgaatcaac ttttgatgat 
gtaatctcag aaatcgaaga tgcttttgat 
acagttggtg acttggttgc ttacgttgaa 



atcgttgaag aacttggaaa agacgcatca 60 
ttggacgcag attcattgga cttgttccaa 120 
atccaaatcg aagcagaaaa tgacttgaaa 180 
gagcaagcaa aataa 22 5 



<210> 30 
<211> 74 
<212> PRT 

<213> Streptococcus pnuemoniae 



<400> 30 
Met Ala Val Phe 
1 

Lys Asp Ala Ser 

20 

Ala Asp Ser Leu 
35 

Phe Asp lie Gin 
50 



Glu Lys Val Gin 
5 

Glu Val Thr Leu 

Asp Leu Phe Gin 

40 

lie Glu Ala Glu 
55 



Glu lie lie Val 
10 

Glu Ser Thr Phe 
25 

Val lie Ser Glu 

Asn Asp Leu Lys 

60 



Glu Glu Leu Gly 
15 

Asp Asp Leu Asp 
30 

lie Glu Asp Ala 
45 

Thr Val Gly Asp 



Leu Val Ala Tyr Val Glu Glu Gin Ala Lys 
65 70 



<210> 31 
<211> 951 
<212> DNA 

<213> Haemophilus influenzae 
<400> 31 

atgaatagta gaattttatc caccggtagc tatctgccga gccatattcg cacaaatgcg 60 
gatttagaaa aaatggttga tacatcagat gaatggattg tcactcgttc tggtatccgt 120 
gaacgtcgta tcgcagcgga agatgaaact gttgcaacaa tgggatttga agcggcaaaa 180 
aatgcgatcg aagctgctca aattaatcct caagatattg aactgattat tgttgcaact 240 
acaagtcact cacatgctta tccaagtgcg gcttgccaag tgcaaggttt attaaatatt 300 
gatgatgcga tttcttttga tttagccgca gcttgcacag gctttgtcta tgctttgagc 3 60 
gtagctgatc aatttattcg tgcaggcaaa gtgaaaaaag ccttagtgat aggctcagat 42 0 
ctcaattctc gtaaattaga tgaaacagat cgcagcactg ttgtgctatt tggtgatggt 480 
gcgggtgctg taattttaga agcgagtgaa caagaaggaa ttatctccac ccatttacac 540 
gcttcagcaa ataaaaataa tgcccttgtt ttagctcagc cagaacgtgg tatagaaaaa 600 
tctggctata tcgagatgca aggtaacgaa acgttcaaat tggcagttcg tgaactttca 660 
aatgtagtgg aggaaacact ttcagccaat aatttagata aaaaagattt agactggctt 72 0 
gtgccacacc aagcaaattt acgtattatt acagcgacag ctaaaaaatt agaaatggat 780 
atgtcgcaag tggtggtaac gttagataaa tacgctaata acagtgcagc aacagtgcct 840 
gtcgctttag atgaggctgt tcgagatggc cgtattcaac gtgggcagtt actattatta 900 
gaagcctttg gcggtggttg gacttggggt tcagcgttag tgagatttta g 951 

<210> 32 
<211> 316 
<212> PRT 

<213> Haemophilus influenzae 
<400> 32 

Met Asn Ser Arg lie Leu Ser Thr Gly Ser Tyr Leu Pro Ser His lie 

15 10 15 

Arg Thr Asn Ala Asp Leu Glu Lys Met Val Asp Thr Ser Asp Glu Trp 

20 25 30 

lie Val Thr Arg Ser Gly lie Arg Glu Arg Arg lie Ala Ala Glu Asp 
35 40 45 



Glu Thr Val Ala 
50 

Ala Ala Gin lie 
65 

Thr Ser His Ser 

Leu Leu Asn lie 

100 

Thr Gly Phe Val 
115 

Gly Lys Val Lys 
130 

Lys Leu Asp Glu 
145 

Ala Gly Ala Val 

Thr His Leu His 

180 

Gin Pro Glu Arg 
195 

Asn Glu Thr Phe 
210 

Glu Thr Leu Ser 
225 

Val Pro His Gin 

Leu Glu Met Asp 

260 

Asn Asn Ser Ala 
275 

Asp Gly Arg lie 
290 

Gly Gly Trp Thr 
305 



Thr Met Gly Phe 
55 

Asn Pro Gin Asp 
70 

His Ala Tyr Pro 
85 

Asp Asp Ala lie 

Tyr Ala Leu Ser 

120 

Lys Ala Leu Val 
135 

Thr Asp Arg Ser 
150 

lie Leu Glu Ala 
165 

Ala Ser Ala Asn 

Gly lie Glu Lys 

200 

Lys Leu Ala Val 
215 

Ala Asn Asn Leu 
230 

Ala Asn Leu Arg 
245 

Met Ser Gin Val 

Ala Thr Val Pro 

280 

Gin Arg Gly Gin 
295 

Trp Gly Ser Ala 
310 



Glu Ala Ala Lys 

60 

lie Glu Leu lie 
75 

Ser Ala Ala Cys 
90 

Ser Phe Asp Leu 
105 

Val Ala Asp Gin 

lie Gly Ser Asp 

140 

Thr Val Val Leu 
155 

Ser Glu Gin Glu 
170 

Lys Asn Asn Ala 
185 

Ser Gly Tyr lie 

Arg Glu Leu Ser 

220 

Asp Lys Lys Asp 
235 

He He Thr Ala 
250 

Val Val Thr Leu 
265 

Val Ala Leu Asp 

Leu Leu Leu Leu 

300 

Leu Val Arg Phe 
315 



Asn Ala He Glu 

He Val Ala Thr 

80 

Gin Val Gin Gly 
95 

Ala Ala Ala Cys 
110 

Phe He Arg Ala 
125 

Leu Asn Ser Arg 

Phe Gly Asp Gly 

160 

Gly He He Ser 
175 

Leu Val Leu Ala 
190 

Glu Met Gin Gly 
205 

Asn Val Val Glu 

Leu Asp Trp Leu 

240 

Thr Ala Lys Lys 
255 

Asp Lys Tyr Ala 
270 

Glu Ala Val Arg 
285 

Glu Ala Phe Gly 



<210> 33 

<211> 233 

<212> DNA 

<213> Escherichia coli 



<400> 33 

atgagcacta tcgaagaacg cgttaagaaa attatcggcg aacagctggg cgttaagcag 60 
gaagaagtta ccaacaatgc ttctttcgtt gaagacctgg gcgcggattc tcttgacacc 120 
gttgagctgg taatggctct ggagaagagt ttgatactga gattccggac gaagaagctg 180 
agaaaatcac caccgttcag gctgccattg attacatcaa cggccaccag gcg 233 

<210> 34 
<211> 78 
<212> PRT 

<213> Escherichia coli 
<400> 34 

Met Ser Thr lie Glu Glu Arg Val Lys Lys lie lie Gly Glu Gin Leu 

15 10 15 

Gly Val Lys Gin Glu Glu Val Thr Asn Asn Ala Ser Phe Val Glu Asp 

20 25 30 

Leu Gly Ala Asp Ser Leu Asp Thr Val Glu Leu Val Met Ala Leu Glu 

3 5 . 40 45 

Glu Glu Phe Asp Thr Glu He Pro Asp Glu Glu Ala Glu Lys lie Thr 

50 55 60 

Thr Val Gin Ala Ala lie Asp Tyr lie Asn Gly His Gin Ala 
65 70 75 



<210> 35 
<211> 29 
<212> DNA 

<213> Streptococcus pnuemoniae 
<400> 35 

aggttggagg ccatatgaaa acgcgtatt 2 9 

<210> 36 
<211> 29 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 36 

ggcggatcct tagtcatttc ttacaactc 



29 



<210> 37 
<211> 324 
<212> PRT 

<213> Streptococcus 



pneumoniae 



<400> 37 
Met Lys Thr Arg 
1 

Gin Gly Gly Met 

20 

Ser Lys Ala Gly 
35 

Glu Val Val Lys 
50 

Pro Phe Gly Val 
65 

Val Asp Leu Val 

Gly Asn Pro Ser 

100 

Val lie Pro Val 
115 

lie Gly Ala Asp 
130 

lie Gly Lys Leu 
145 

lie Ser lie Pro 

Ala Ala Ala Gly 

180 

Arg Phe Val Val 
195 

Lys lie Leu Lys 
210 

Phe Gly His Ala 

225 

Glu Leu Ala Glu 



lie Thr Glu Leu 

5 

Ala Trp Val Ala 

Gly Leu Gly lie 

40 

Ala Asn lie Asp 
55 

Asn lie Met Leu 
70 

lie Glu GlU Gly 
85 

Lys Tyr Met Glu 

Val Pro Ser Val 

120 

Ala Val lie Ala 
135 

Thr Thr Met Thr 
150 

Val He Ala Ala 
165 

Phe Met Leu Gly 

Ala Lys Glu Ser 

200 

Ala Arg Asp He 
215 

Val Arg Ala He 
230 

Lys Asp Ala Phe 
245 



Leu Lys He Asp 
10 

Asp Gly Asp Leu 
25 

He Gly Gly Gly 

Lys He Lys Ser 

60 

Leu Ser Pro Phe 
75 

Val Lys Val Val 
90 

Arg Phe His Glu 
105 

Ala Leu Ala Lys 

Glu Gly Met Glu 

140 

Leu Val Arg Gin 
155 

Gly Gly He Ala 
170 

Ala Glu Ala Val 
185 

Asn Ala His Pro 

Asp Thr Thr He 

220 

Lys Asn Gin Leu 
235 

Lys Gin Glu Asp 
250 



Tyr Pro He Phe 
15 

Ala Gly Ala Val 
30 

Asn Ala Pro Lys 
45 

Leu Thr Asp Lys 

Val Glu Asp He 

80 

Thr Thr Gly Ala 
95 

Ala Gly He He 
110 

Arg Met Glu Lys 
125 

Ala Gly Gly His 

Val Ala Thr Ala 

160 

Asp Gly Glu Gly 
175 

Gin Val Gly Thr 
190 

Asn Tyr Lys Glu 
205 

Ser Ala Gin His 

Thr Arg Asp Phe 

240 

Pro Asp Leu Glu 
255 



He Phe Glu Gin Met Gly Ala Gly Ala Leu Ala Lys Ala Val Val His 

260 265 270 

Gly Asp Val Asp Gly Gly Ser Val Met Ala Gly Gin He Ala Gly Leu 

275 280 285 

Val Ser Lys Glu Glu Thr Ala Glu Glu He Leu Lys Asp Leu Tyr Tyr 

290 295 300 

Gly Ala Ala Lys Lys He Gin Glu Glu Ala Ser Arg Trp Ala Gly Val 

305 310 315 320 

Val Arg Asn Asp 



* 



